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(57) [Abstract] 

[Problems to be Solved by the Invention] 

lactic acid polymer drawn film where stretching property* 
mechanical strength* durability* thickness precision etc is 
improved is offered. 
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[Means to Solve the Problems] 

Vis-a-vis lactic acid polymer 100 parts by weight, including 
inorganic filler 3-25 parts by weight of at least 1 kind which 
ischosen from group which consists of talc where kaolin and 
average particle diameter where silica, average particle 
diameter where barium sulfate* average particle diameter 
where calcium carbonate* average particle diameter where 
the titanium dioxide, average particle diameter where 
average particle diameter is 0.1 - 0.5;mu m is 0.3 - 6;mu m is 
0.1- 2;mu m is 1 - 12;mu m is 0.5 - 10;mu m are 0.1 - 10;mu 
m, At same time, lactic acid polymer drawn film 0 which 1 .3 
- 5 times is drawn atleast in uniaxial direction 



[Claim(s)] 
[Claim 1] 

poly (lactic acid ) or in copolymer 100 parts by weight of 
lactic acid and other hydroxycarboxylic acid confronting, 
Including inorganic filler 3-25 parts by weight of at least 1 
kind which is chosen from group whichconsists of talc where 
kaolin and average particle diameter where silica* average 
particle diameter where barium sulfate* average particle 
diameter where calcium carbonate* average particle 
diameter where titanium dioxide* average particle diameter 
where average particle diameter is 0.1- 0.5;mu m is 0.3 - 6;mu 
m is 0.1 - 2;mu m is 1 - 12;mu m is 0.5 - 10;mu m are 0.1 - 
10;mu m, at same time, lactic acid polymer drawn film 0 
which 1.3-5 times is drawn at least in uniaxial direction 

[Claim 2] 

lactic acid polymer drawn film e which is stated in Claim 1 
where average thickness is 0.01 -2 mm 

[Claim 3] 

lactic acid polymer drawn film 0 which is stated in Claim 1 
where inorganic filler is the titanium dioxide of average 
particle diameter 0.1-0.5 ;mu m 

[Claim 4] 

lactic acid polymer drawn film 0 which is stated in Claim 1 
where fold resistance strength is900 time or greater 

[Claim 5] 

poly (lactic acid ) or vis-a-vis copolymer 100 parts by weight 
of lactic acid and other hydroxycarboxylic acidjactic acid 
polymer drawn film 0 which is stated in Claim 1 which 
includes lubricant 0.1-2 parts by weight 

[Claim 6] 

lactic acid polymer drawn film 0 which is stated in Claim 5 
where inorganic filler is the titanium dioxide of average 
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particle diameter 0.1-0.5 ;mu m 
[Claim 7] 

lactic acid polymer drawn film 0 which is stated in Claim 5 
which is a compound of the at least 1 kind where lubricant is 
chosen from aliphatic acid amide lubricant, fatty acid ester 
lubricant and groupwhich consists of metal soap lubricant 

[Claim 8] 

average thickness variance of 0.01-2 mm. thickness lactic 
acid polymer drawn fllm 0 which is statedin Claim 5 where 
1 .3% or less* fold resistance strength is 900 time or greater 

[Claim 9] 

lactic acid polymer drawn film© which is stated in Claim 8 
where inorganic filler is the titanium dioxide of average 
particle diameter 0.1-0.5 ;mu m 

[Claim 10] 

Use as material for prepaid card of lactic acid polymer drawn 
film which is stated in any one claim of Claim K 3-9 where 
average thickness is 0.1 - 0.5 mm. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards lactic acid polymer drawn film. 

Details have decomposability under natural environment, 
regard lactic acid polymer drawn film whichpossesses 
stretching property, mechanical strength, durability, 
thickness precision etc which is superior. 

[0002] 

[Prior Art] 

Recently, waste problem of plastic is done closing up. 

plastic waste like packaging material and disposable card is 
abolished, is done, or after user finishes using, incineration 
disposal was done by reclamation etc. 

But, as for this kind of plastic waste when incineration it does, 
heat of combustion ishigh, with those a problem of durability 
of incinerator and like polyvinyl chloride toxic gas was 
generated, pollution problem was caused. 

Furthermore, reclamation it is when, plastic molding without 
disassemblingthat way, it remained in semipermanent while it 
is a original shape as rubbish, influence to natural environment 
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had become problem. 
[0003] 

It is consumed completely in this kind of status and under 
natural environment by microorganism , various 
biodegradable plastic which is disassembled in carbon dioxide 
gas and waterwhich are a natural byproduct is invented and 
has entered into step of the practical level. 

poly (lactic acid ) or composition which consists of 
thermoplastic polymer which designates lactic acid and other 
hydroxycarboxylic acid as main component, can use for Japan 
Unexamined Patent Publication Hei 6-340753 disclosure , as 
card of for example decomposability durability where and that 
mechanical strength is high, canwithstand also repetitive use 
is shown, it is disclosed . 



[0004] 

WO 90/0521 |Ctt* 5 W»RTffltt?7 

S&IC, ftHW* 5-508819 ^«(WO92/01548) 
[0005] 

[0006] 

HU^W^IIftU B#tt ««M5iJt* HA 
ft* W*«flE*3&«i»#**ifc»LII**'J-7HiiE 



[0004] 

On one hand, adding inorganic compound like silica* 
kaolinite (DANA 71. 1.1. 2 ) in lactide thermoplastic, itchanges 
property of hardness* intensity* temperature resistance to 
WO 90/0521 , it is stated. 

Furthermore, method which biaxial drawing does polylactic 
acid film, to Japan Unexamined Patent Publication Hei 
5-508819 disclosure (WO 92/01548 )is disclosed. 

[0005] 

But, if only inorganic filler is added simply, poly (lactic acid ) 
or vis-a-vis the lactic acid and other hydroxycarboxylic acid 
copolymer, stretching property* of film and mechanical 
strength* flatness etc of biaxially drawn film which is 
acquired are improved were difficult . 

With types of inorganic filler which namely, usually, is used, 
the stretching property of lactic acid polymer film is bad, 
assuming, that it caused tear, productivity decreased 
considerably, drawing was possible thickness precision of 
film is bad, variation of repetition intensity like mechanical 
strength and fold resistance strength like tensile strength is 
large, It could not acquire those which it can be satisfied as 
industrial product. 

[0006] 

[Problems to be Solved by the Invention] 

You consider to above-mentioned status, you maintain 
objective of this invention, in conventional ones and same 
level concerning decomposability etc under natural 
environment, it is to offer lactic acid polymer drawn film 
where stretching property* mechanical strength* 
durability* thickness precision etc isimproved. 
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[0007] 

[Means to Solve the Problems] 

Above-mentioned problem can solve these inventors, by 
jointly using the according to need lubricant by certain 
amount adding inorganic filler of specific types poly (lactic 
acid )or vis-a-vis copolymer of lactic acid and other 
hydroxy carboxy lie acid, furthermore, to discover, it arrived in 
this invention. 

[0008] 

Namely, as for this invention, poly (lactic acid ) or in 
copolymer 100 parts by weight of lactic acid and other 
hydroxycarboxylic acid confronting, Including inorganic filler 
3-25 parts by weight of at least 1 kind which is chosen from 
group whichconsists of talc where kaolin and average particle 
diameter where silica, average particle diameter where 
barium sulfate* average particle diameter where calcium 
carbonate, average particle diameter where titanium 
dioxide, average particle diameter where average particle 
diameter is 0. 1 - 0.5;mu m is 0.3 - 6;mu m is 0. 1 - 2;mu m is 1 
- 12;mu m is 0.5 - 10;mu m are 0. 1 - 10;mu m, at same time, 
It is a lactic acid polymer drawn film which 1.3-5 times is 
drawn at least in the uniaxial direction. 

0.1-2 parts by weight jointly using lubricant, it makes, in 
lactic acid polymer drawn film of this invention include, it is 
desirable . 

[0009] 

lactic acid polymer drawn film of this invention is drawn film 
which certain amount includes the inorganic filler where types 
is selected. 

Because of that, it possesses mechanical strength, 
durability, thickness precision etc which is superior. 

It possesses strong durability, concretely, fold resistance 
strength 900 time or greater. 

When lubricant is included, it possesses high thickness 
precision, variance of thickness 1 .3% or less. 

Therefore, it can utilize lactic acid polymer drawn film of this 
invention, ideally invarious film material, laminated 
material, packaging material etc. 

Especially, it is suitable strong durability and as prepaid card 
or other material where thehigh thickness precision is 
required. 

In addition, because decomposability in under natural 
environment is equal to those of prior public knowledge, 
because even with when it is abolished after using andunder 
natural environment relatively it disassembles rapidly in 
carbon dioxide gas andwater, compilation it does as waste is 
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not. 
[0010] 

[Embodiment of the Invention] 

As for lactic acid polymer drawn film of this invention, 
adding and it forms in film composition which is produced by 
mixes lubricant of specific inorganic filler* according to 
need certain amount poly (lactic acid ) or vis-a-vis, copolymer 
of lactic acid and other hydroxy carboxy lie acid,making use of 
for example extruder or other molder and fabricator it is 
produced by in uniaxial direction drawing the undrawn film 
which is acquired at least in specific draw ratio. 

You explain in detail below, concerning this invention. 

[0011] 

poly where constituting unit consists of only L-lactic acid 
poly whichis used for this invention (lactic acid ) or among 
lactic acid-hydroxycarboxylic acid copolymer (Below, lactic 
acid polymer it abbreviates. ), poly (lactic acid ) as, (L-Iactic 
acid ),poIy which consists of only D-Iactic acid (D-lactic 
acid ), and you can list the L-lactic acid unit and poly 
(DL-lactic acid ) etc where D-lactic acid unit is formed at 
various ratio. 

[0012] 

As hydroxycarboxylic acid of lactic acid-hydroxycarboxylic 
acid copolymer, you can list glycolic acid* 3- hydroxy 
butanoic acid* 4- hydroxy butanoic acid* 4- hydroxy 
valeric acid* 5-hydroxy valeric acid* 6-hydroxycaproic acid 
etc. 

Among these, especially glycolic acid is desirable. 

Above-mentioned lactic acid polymer choosing those which 
are needed frommidst of L-lactic acid* D-lactic acid and 
hydroxycarboxylic acid makes starting material monomer or 
comonomer, canacquire by dehydration polycondensation 
doing directly. 

In addition, glycolide* caprolactone* propiolactone* 
butyrolactone* valerolactone or other annular esters which is 
a annular dimer of lactide* and glycolic acid which are a 
annular dimer of lactic acid is done ring opening 
polymerization, with it canacquire. 

But, when it produces in industrially, when simplification or 
other point of cost aspect and process is considered, lactic 
acid polymer the method is desirable with dehydration 
polycondensation . 

[0013] 

Directly case dehydration polycondensation it does, in 
polymerizing with method whichresets solvent which lactic 
acid or lactic acid and other hydroxycarboxylic acid,under 
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existing of preferably organic solvent* especially 
diphenylether solvent, azeotropic boiling dehydration 
condensation does, itmakes substantially state of anhydride 
excluding water from solvent which is distilled with 
particularly preferably, azeotropic boiling to reaction system 
depending, lactic acid polymer of high molecular weight 
which has intensity which is suited for this invention is 
acquired. 

[0014] 

molecular weight of lactic acid polymer exerts influence on 
fabricability. intensity and the decomposability of drawn 
film of this invention. 

When molecular weight is low, when intensity of drawn film 
which is acquireddecreases, using breaks is with tension. 

In addition, decomposition rate becomes quick. 

When molecular weight is high conversely, fabricability 
decreases, film manufacture to film becomes difficult. 

When this point is considered, as for molecular weight of 
lactic acid polymer which is used for this invention, range of 
10,000 - 1,000,000 extent isdesirable. 

Furthermore, desirable range is 100,000 - 300,000. 
[0015] 

lactic acid polymer, as for content of lactic acid unit in 
copolymer when it isa lactic acid-hydroxycarboxylic acid 
copolymer, exerts influence on decomposability of film. 

From this viewpoint, copolymer which contains lactic acid 
unit of 40 mole % or more isdesirable. 

Furthermore content of desirable lactic acid unit, when lactic 
acid-hydroxycarboxylic acid copolymer, it is a lactic 
acid-glycolic acid copolymer, is copolymer which at least 
contains lactic acid unit of 70 mole %. 

In addition, when lactic acid-hydroxycarboxylic acid 
copolymer is lactic acid-6-hydroxycaproic acid copolymer, 
copolymer which contains the lactic acid unit of 40 - 70 
mole % furthermore is desirable. 

[0016] 

inorganic filler which is used for this invention is limited 
types. 

Concretely, you can list inorganic filler of 6 kinds of titanium 
dioxide, calcium carbonate, barium sulfate, silica, 
kaolin, talc. 
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It is possible to use these with alone and, in addition, mixing 2 
kinds or more, it is possible to use. 

When among these, variance etc of fold resistance strength or 
other mechanical property* thickness of the drawn film 
which is acquired is considered, titanium dioxide is most 
desirable. 

Combining these inorganic filler to lactic acid polymer, as for 
composition whichbecomes, biaxial drawing characteristic 
being satisfactory, therefore, durability like mechanical 
strength and fold resistance strength like tensile strength 
which is requiredto drawn film it can improve. 

[0017] 

blended amount of inorganic filler for lactic acid polymer is 3 
- 25 parts by weight preferably 5-25 parts by weight 
vis-a-vis lactic acid polymer 100 parts by weight. 

When blended amount is under 3 parts by weight, satisfactory 
durability which is made objective of this invention is not 
acquired, in addition, when it exceeds 25 parts by 
weight,biaxial drawing characteristic becomes bad, in 
addition, mechanical strength decreases. 

[0018] 

From crystal shape it is classified into anatase type, rutile 
form* brookite type among inorganic filler whichare used 
for this invention, concerning titanium dioxide,, but uses in 
each case to be possible, average particle diameter is 0. 1 - 
0.5 ;mu m, it isdesirable . 

Furthermore it is a preferably 0.1-0.3 ;mu m. 

In addition, dispersibility to lactic acid polymer in order to 
improve, the sheath do surface with alumina* silica* zinc 
oxide or other oxide, administer surface treatment with such 
as aliphatic polyol those which can be used. 

As commercial product, Tipaque {Ishihara Sangyo K.K. (DB 
69-428-8788 ) make, tradename }, you can list tight > 
{Sakai Chemical Industry Co. Ltd. (DB 69-056-5684 ) make, 
tradename } etc. 

[0019] 

Be able to use calcium carbonate, those of 0.3 - 6;mu m it can 
use in eachcase of calcite* aragonite* vaterite desirably as 
average particle diameter as crystal shape. 

As commercial product, NCC {Nitto Funka Kogyo Co. Ltd. 
(DB 69-069-7875 ) Ltd. make, tradename }, you can list sun 
light {Takehara chemistry Ltd. make and tradename } etc. 

As for barium sulfate, with precipitated barium sulfate which 
is produced from barite with chemical reaction , average 
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[0021] 

yf SflirLTIi. x;u*«7V-f K. Xx7'J>»7 
v>f K. *W>H77-rK ^W>»7V-f h\ 
/OU5*>B7T-f h\ *^>K77-0\ 'Jv 
y-;UK7V>fh\ t+vXf7U >K7T>f K. 

^u>exxx7'j>K7T-rK> ifu>ex 

7v*K*0lBRi*7^K*;»*i *>*>8S 
7^x. ^>$>iSSi5#^:Hbxx^k x^ 

7U>i£^TJUXXxJU3?<Dft$XX^U r >;/ 

2x. ^J-tr'J>SgB»^xx^;k tKD+vx^ 
7U>»MJ?»Jiz»Jh\ V>Ut^>SiBSKxxir 
;U^<Dflglft&xXxJU£;i#k Xf7'J>i 
IB. Xx7U>&*;Uv^A. tKa+vX^U 
>B*^>^A*0)K*» 12-30 affiffittft 



particle diameter can use those of 0. 1 - 2;mu m. 

As commercial product, you can list settling 
descending/disembarkingcharacteristic barium sulfate TH. 
precipitated barium sulfate ST {barite industry Ltd. make and 
tradename } etc. 

[0020] 

With silicic acid which is acquired with natural or synthetic, 
those of average particle diameter 1-12 ;mu m can use silica, 
desirably. 

As commercial product, Silysia {Fuji Silysia Chemical Ltd. 
(DB 69-074-5500 ) make, tradename }, you can list Fuse lex 
Crystalight {£*>£ jp9 Ltd. make, tradename } etc. 

As for kaolin, with hydrated aluminum silicate which is 
produced in natural, the average particle diameter can use 
those of 0.5 - 10;mu m. 

In addition, you can use also calcining type which removes 
the water of crystallization. 

As commercial product, NNkaolin clay {Tsuchiya Kaolin Ind. 
Ltd. (DB 69-071-2344 ) industry Ltd. make, tradename }, you 
can list ASP. Satintone {en Gerhardt Ltd. make and 
tradename } etc. 

As for talc, with water containing silicic acid magnesium 
which is produced in the natural, average particle diameter 
can use those of 0. 1 - 1 0;mu m. 

As commercial product, you can list PK. LMS {Fuji Talc 
industry Ltd. make and tradename }. 

[0021] 

When thickness precision, mechanical strength etc of lactic 
acid polymer drawn film is considered, lubricant of the certain 
amount is added is desirable. 

As lubricant, metal soap lubricant, which is a aliphatic acid 
metal salt of erucic (cis-13 docosenoic ) acid amide, stearic 
acid amide, oleic acid amide, lauric acid amide, palmitic 
acid amide, behenic acid amide, ricinoleic acid amide, 
oxy stearic acid amide, methylene bis stearic acid amide, 
ethylene bis stearic acid amide, ethylene bis behenic acid 
amide or other aliphatic acid amide lubricant, montan acid 
wax. montan acid partial saponification ester, butyl 
stearate ester or other long chain ester wax. glycerin fatty 
acid ester, hydroxystearic acid triglyceride, sorbitan fatty 
acid ester or other fatty acid ester lubricant, lead stearate. 
calcium stearate. calcium hydroxy stearate or other carbon 
number 12-30 or you can list compound lubricant etc which 
compounds these. 
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[0022] 

SHUtttfLHSTKUv -loo MSHe 
ALT 0.1-2 M$Tfc£C<t*<#*U^ 



2 »*a5^S^^i:^;i/AC0^ttA<ffiTL. 
[0023] 

150-230 deg caSS-CSfcLT^bs/htt, ft 



Among these, erucic (cis-13 docosenoic ) acid amide* 
montan acid wax* calcium hydroxystearate etc is desirable. 

[0022] 

addition quantity of lubricant is 0.1 - 2 parts by weight 
vis-a-vis lactic acid polymer 100 parts by weight, itis 
desirable . 

When addition quantity is under 0. 1 weight sections, because 
thickness precision or other degree of improvement 
beingagreeable of drawn film which is acquired decreases it is 
notdesirable. 

When it exceeds 2 parts by weight, moldability of film 
decreases, flatness* thickness precision etc of film which is 
acquired decreases, mechanical strength decreases asresult. 

[0023] 

Regarding to this invention, to lactic acid polymer it adds and . 
as forespecially restriction it is not in method which mixes 
inorganic filler* lubricant etc, mixing method of public 
knowledge is adopted. 

To for example lactic acid polymer kneading with 
temperature of 1 50 - 230 deg C aftermixing with ribbon 
blender* tumbler* Henschel mixer etc including inorganic 
filler* according to need lubricant, with Banbury mixer* 
uniaxial or biaxial extruder, it can acquire composition of 
pellet* rod shape* powder or other shape. 



icject* mtm±%L «mi»jt#j* xnitat 

[0024] 

#j*i£*t ?y* n»y-f»^»»*+ifcffai 
-saw** 2 «&#&* ^z-mmz&z 

ho 

[0025] 



In lactic acid polymer drawn film of this invention including 
according to need* antioxidant* antistatic agent* 
ultraviolet absorber or other additive it is good. 

[0024] 

As for lactic acid polymer drawn film of this invention, it can 
produce undrawn film whichfirst it can form, acquires 
undrawn film lactic acid polymer composition which 
itacquires as description above, making use of extruder etc 
where the for example T-die* round die etc is mounted, by 
drawing with roll drawing and with sequential biaxial drawing 
method* tenter drawing of tenter drawing with simultaneous 
biaxial drawing method* tubular drawing biaxial drawing 
method etc. 

When uniformity* thickness precision* productivity etc of 
film which is acquired is considered, the sequential biaxial 
drawing method is desirable with roll drawing method and 
tenter method . 

[0025] 

drawn film, like below is produced with sequential biaxial 
drawing which combines the for example roll drawing and 
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fJ^O)|LKS^'JvHai«^^ 50-130 deg C 

*lc, Ttrj&tmLtzWaW-T I30~250 deg 
C OTSg-eitltff ffitfc^s 60 deg C JilT0>* 

#W=T 30-80 deg C (DSg-e 1.3-5 fS. 
L<l* 2-4 ftlCjfiES#Lfc^ x>*-KT 
40-80 deg C 098? 1.3-5 fS. »£L<I* 2-4 

S#7-r^A©iWlSHi(HS!fti|R|gti)*<i2^^ 
SKIi, 3lt«*x:/*-rtl::T. SSSITK 
80-150 deg COSSET? 3-120 fl.f B m@S-r^) 

[0026] 

B#«*A<*ft**l1.3»*3lfl>**lCtt, * 



[0027] 

i*, o.oi~2mm -efeyffl&icfcyassfl 

[0028] 

H^ii(D}8ff-efe«it«r3$tt 900 @ia±-c 
±ri* 2500 asa-efc*. 

TBI* 0.3%SJt-Tr&^o 



tenter drawing. 

thermal processing it does aforementioned lactic acid polymer 
composition with temperature of 50- 130 deg C, dries and 
crystallization. 

Next, with extruder which mounts T-die with temperature of 
130 -250 deg C melt extrusion after doing, quench it does 
with casting roll of60 deg C or less, film manufacture does. 

In this case, sticking dissolving film to roll, in order the 
flatness to improve, it is desirable to use air knife or 
electrostatic pinning device. 

Next, it passes through film which is acquired to takeup 
machine,after with machine direction drawing machine with 
temperature of 30 - 80 deg C longitudinal draw making 1.3 - 5 
times, preferably 2-4-fold, with tenter with temperature of 
40 - 80 deg C the transverse drawing it makes 1 .3 - 5 times, 
preferably 2~4-fold. 

When heat resistance (heat resistance contraction 
characteristic) of drawn film is necessary, inside tenter, under 
tension 3-120 second heat-set it does continuously with 
temperature of 80-150 deg C, it is desirable . 

[0026] 

When draw ratio respectively is under 1.3 times, satisfactory 
mechanical strength and the durability which are made 
objective of this invention not to be acquired, whenit exceeds 
5 times, because film tears, it is not desirable. 

In addition, when drawing temperature is above-mentioned 
out of range, at, a lowertemperature not to be drawn, breaking 
film to happen, at a highertemperature, crystallization to 
occur, because breaking drawing unevenness* and the film 
occurs, it is not desirable. 

[0027] 

thickness of lactic acid polymer drawn film of this invention 
is selected appropriately with usually 0.01-2 mm by 
application . 

[0028] 

lactic acid polymer drawn film of this invention is a feature in 
being superior in the durability. 

fold resistance strength which is an index of durability is 900 
time or greater. 

upper limit is 2500 extent. 

In addition, thickness precision of film is improved with 
inorganic filler byjointly using lubricant, variance becomes 
1.3% or less. 

lower limit is 0.3% extent. 
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900 ®U±T:hZZti3W£U\ 

¥«D*<frl* 0.1~0.5mm T'fo&Zttf&tL 

ZO) ft1±£ ±XMS. ?t>$0 T'fc ho 
[0029] 



Because of that, it is used for especially ideal for application 
where durability and thickness precision are required. 

As representative application, you can list prepaid card etc 
which possesses magnetic layer. 

In this case, when variance of thickness of drawn film 
exceeds 5%, the adhesiveness, printing applicability, 
machine suitability etc of magnetic layer deteriorates. 

In addition, fold resistance strength, when of machine 
suitability, durability or other practical use condition of 
prepaid card isthought, is 900 time or greater, it is desirable . 

When it is used, as prepaid card or other material average 
thickness is 0. 1 - 0.5 mm, it isdesirable . 



lactic acid polymer drawn film of this invention is something 
which all satisfiesthese characteristic. 

[0029] 

As other application of lactic acid polymer drawn film of this 
invention, also material for for example credit card, cash 
card, member ticket card or other card is listed. 



*0>i§£. &$Li^mW* 0.5~2mm ggT-fc 
[0030] 

ft. **BJ|zfcl+ )l AO) &Wl& 
[0031] 

^mim&mmmm. ji^lc-ioad, &a 

S:(tt)«,»aftfi/rSL ff*s£:RID-6A, *5A:B 
±L it m ( ) S s & it :GL-S350DT-5 , 
GL-S370DT-5. ;t£:£PC3*;UA, 
M%> &A*:20jKL 3!Ea:1.0ml/min. 



In that case, desirable thickness is 0.5 - 2 mm extent. 



[0030] 

Furthermore variances and fold resistance strength of 
thickness of film in this invention mean value which was 
measured due to method which isstated in later mentioned 
Working Example. 

[0031] 

[Working Example(s)] 

Below, showing Working Example, furthermore you explain 
in detail concerning this invention. 

Furthermore it measured each characteristic which is shown 
in preparation example. Working Example etc dueto 
below-mentioned method . 

average molecular weight of (1) polymer (weight average 
molecular weight ) 

With polystyrene as standard it measures with condition 
below due to gel permeation chromatography . 

device: Shimadzu Corporation (DB 69-055-8747 ) make, 
form:LC- 1 0AD. detector: Shimadzu Corporation (DB 
69-055-8747 ) make, form:RID-6A. column: Hitachi 
Chemical Co. Ltd. (DB 69-053-5794 ) make, 
form:GL-S350DT-5, GL-S370DT-5. solvent: chloroform. 
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[0032] 

(2) jsaa^a*t(D¥^tiS(i/m) 

Um lg 100ml lZta5L % 60 f»Nffi#2fc#tt 

ttSL ff*5£:Microtrac HRA-UPAIOO(¥**)*&g 
5jim 5fc3HzSJBX Microtrac HRA-X100(¥£l 

[0033] 

(3) S#tt 

tt 1500mm ©fi#7-r;Uk£ 1000m Sit** 
**iO)*«l»***i:LTaTa)«fc3lcflS-r 

0(K#ttA»)«#Mlft+lc7-r*Alc«*i 

[0034] 

(4) V«MDKnflbft(%) 

ffi 1500mm JUAftMteU 
0>**IpII= 50mm MRir 30 ff iff® 

^«CD;HS^^^Aa)g$^Ifi]|C 100mm ffl 

M-eiosnusu A»3ooiiBfa)B[**ais 

*&*ifc J r->^&¥«i«(X)fc«*«ia(a)* 
fta££yw*0Mftft(CV)£*tH 

CV(%)=(cr/X)x 100 

S:BMS-25DM) 
[0035] 

(5) 3l$i&Jt(MPa) 

K»<Dft**fiIfti;B* fillZ-DLXT. JIS 



solution concentration: 1 weighty injected amount:20 ;mu 
K flow rate: 1 .0 ml/min 

[0032] 

average particle diameter of (2) inorganic filler (;mu m ) 

specimen lg in addition to water 100 ml, 60 second ultrasonic 
dispersing are done and dispersion is manufactured. 

Under agitating, dispersion of several m I recovering rapidly 
making useof pipette, adding inside sample chamber of 
particle size analysis meter, it measures average particle 
diameter. 

<particle size analysis total >laser scattering method particle 
size analysis meter and Honeywell supplied form:Microtrac 
HRA-UPA100 (It applies under average particle diameter 
5 ;mu m ), Microtrac HRA-X100 (It applies to average 
particle diameter 5 ;mu m or greater ) 

[0033] 

(3) stretching property 

When 1000 m producing drawn film of width 1500 mm, you 
observe the specimen in stretching process with naked eye, 
with presence or absence etc of tear as standard like below 
you decide. 

In 0 (stretching property satisfactory) .drawing operation such 
as it tears in film and it does not occur. 

In X (stretching property deficiency ):drawing operation such 
as it tears in film and it occurs. 

[0034] 

variance of (4) thickness (%) 

<measurement point>width 1500 mm drawn film is 
designated as specimen, in transverse direction of film 
thickness of 30 site is measured with 50 mm spacing. 

Similar measurement in longitudinal direction of film 10 
times is repeatedwith 100 mm spacing, thickness of total 300 
site is measured. 

mean (X ) with standard deviation (;si) is sought from data 
which itacquires, variance (CV ) of thickness is calculated 
with next formula . 

CV (%) = (;si/X)X100 

< instrument t di "7 tic micrometer {Mitutoyo Corp. (DB 
69-056-2095 ) make, form: BMS-25 DM } 

[0035] 

(5) tensile strength (MPa ) 

It measures concerning longitudinal direction and transverse 
direction of specimen, due to method which is stipulated in 
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c-23i8iz«ea?*LS^i=j:yas^*. 

[0036] 

(6)»#f5l*(E*) 

200/1 m0)R«IZOl\r, JIS P-8I15IC« 

[0037] 



1 

L^**f K 216g(1.5 *;U)Xtf*2$>KxX 

t»»«*fll*fc«wa)ni«gs^x>u^«« 

-©ES*£8**HftTT?8t»Loo 200 
degCT?3B#P B 1tt3^Ufco 

3mmHg *T*ElCLfc. 

jut. nsfl i vnt>titztv%m$m%ni 

[0038] 

MM 2 

Dien-Starkh^^tgSLfc lOOUs/HUfifES 
|C % 90 ^ JU%L-?IK 10kg £ 150 deg C/50mmHg 

6.2g £AQ;i. 150 deg C/30mmHg T*£$>\Z 2 B$Pb1 

Z(D*«J JTHcfiJ* 28.8g i:v^x-;ux— r 
JU21.1kg£ftl* % 150degC/35mmHg*;^flft7K 

2 5J$ttcR^*fl|Stt$ 4.6kg ^Eb 

+a7-v-^ 3A ttmLtttUzMLXfr 
hJx.IfcmzmZ>£5\ZLX > 150 deg C/35mmHg 
T* 40 l*BJRJ5*fiL^«S»^* 11 WDtKU 

CO>J§jft|zfltt*Lfcv^xz:^x— fJU 44kg £ 
i0a.#RLfcffc40 deg C *T?*»LT % tfrttL 



JIS C-2 318. 
[0036] 

(6) fold resistance strength (number of times ) 

It measures concerning specimen of thickness 200 ;mu m, due 
to the method which is stipulated in JIS P-81 15. 

[0037] 

preparation example 1 

L-Iactide 216g (1.5 mole ) and it enclosed tin octanoate 0.01 
weight% and lauryl alcohol 0.0 3 wt% to cylindrical stainless 
steel polymerization vessel of thickness which has mixer, 
with vacuum 2 hours outgassing after doing, itsubstituted with 
nitrogen gas. 

While agitating this blend under nitrogen atmosphere, 3 hours 
it heated with 200 deg C. 

While maintaining temperature that way, through exhaust 
pipe and glass receiver,outgassing it did gradually with 
vacuum pump and inside reactor to 3 mmHg made vacuum. 

Because 1 hour later, stopped being distillation of monomer 
and the low-molecular-weight volatile fraction from 
outgassing start, nitrogen substitution doing inside container, 
from the container bottom extracting polymer in strand and 
pelletizing doing itacquired poly L-lactic acid. 

average molecular weight of this polymer was approximately 
100,000. 

Below, poly (lactic acid ) which is acquired with preparation 
example 1 is called the lactic acid polymer A. 

[0038] 

preparation example 2 

While to 100 liter reactor which install Dien- star ktrap, 3 
hours agitating 90 mole % L-lactic acid 10 kg with 150 deg 
C/50 mmHg after distilling, furthermore 2 hours agitating 
thewater with 150 deg C/30 mm Hg including tin powder 
6.2g, oligomerization it did. 

It did 150 deg C/35 mmHg azeotropic boiling dehydration 
reaction in this oligomer including tin powder 28.8g and 
diphenylether 21.1 kg,separating water and solvent which are 
distilled with water separator,it reset only solvent to reactor. 

After 2 hours later, organic solvent which is reset to reactor 
passingthrough 4.6 kg molecular sieve 3A to column which is 
filled, it did 40 hour reactions with 150 deg C/35 mmHg to 
return to reactor, acquired poly (lactic acid ) solution of 
average molecular weight 1 1 0,000. 

After diluting including diphenylether 44 kg which 
dehydration is made this solution cooling to 40 deg C, it 
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fc&ASataU 10kg 0) n-^*V>V3 
LT 60 deg C/50mmHg TZltmLtzo 

C0)t»;fc£O.5N-J&K 12kg<tX$/-;U I2kg£ 
» A. 35 deg C V 1 l$IBl«*Lfc*aiaU 60 
degC/50mmHgT*S£$L-C ¥*D*4g 30 m<D 
*M?l&t»* 6.1kg(JK$ 85%)£*#fco 



sit. as*) 2 vnititztfjQMtnmm 

[0039] 
HSJ013 

98 ^E;U%DL-?li$ 9.2kg frb* IBK0j 2 hWi 
KLTtfU DL-fLS&£fU, *U?MbLfc 0 



[0040] 

RS1M4 

L-as 10.0kg * L-aB 9.0kg ir^Ja-juK 

l.okgic^fcfifei*. m®m2mmzLx$iM 



sit. na{M4-cft&tifcfta«»$9Lit%7K 

[0041] 

StlMi 

ngffl i -efffciLK^jT-Aioo aasu 
awswta/tfj^A st)5 

170-210 deg C(Di/'J>y-SJST?»IttS«L 



80 deg C ©3|--^+T?ttML 1ft 

fc**S#ai«l::T 15(K2O0 deg COSS^ft 
Trff ffiU 35 deg C (D**Xx-f -;WCT 



1997-8-12 

filtered crystal which it precipitated, the thrice washed with n- 
hexane of 10 kg and dried with 60 deg C/50 mmHg. 

After 1 hour agitating this powder with 35 deg C including 
0.5 N- hydrochloric acid 12 kg and ethanol 12 kg, it filtered, it 
dried with 60 deg C/50 mmHg, acquired poly (lactic acid ) 
powder 6.1 kg (yield 85% ) of average particle diameter 
30 ;mu m. 

average molecular weight of this polymer was approximately 
110,000. 

Below, poly (lactic acid ) which is acquired with preparation 
example 2 is called the lactic acid polymer B. 

[0039] 

preparation example 3 

You obtained poly DL-lactic acid from 98 mole % DL-lactic 
acid 9.2 kg, to similar to preparation example 2, the 
pelletizing did. 

average molecular weight of this polymer was approximately 
100,000. 

Below, poly (lactic acid ) which is acquired with preparation 
example 3 is called the lactic acid polymer C. 

[0040] 

preparation example 4 

L-lactic acid 10.0 kg besides it changed into L-lactic acid 9.0 
kg and glycolic acid 1.0 kg, copolymer of lactic acid and 
hydroxycarboxylic acid was acquired to similar to preparation 
example 2. 

average molecular weight of this polymer was approximately 
100,000. 

Below, copolymer which is acquired with preparation 
example 4 is called lactic acid polymer D. 

[0041] 

Working Example 1 

In lactic acid polymer A 100 parts by weight which is acquired 
with preparation example 1, with ribbon blender after mixing, 
with twin-screw mixing extruder melt mixing doing with 
cylinder temperature of 1 70 -2 1 0 deg C barium sulfate { barite 
industry Ltd. make and tradename: precipitated barium sulfate 
ST } including 5 parts by weight, pelletizing it did, acquired 
lactic acid polymer composition. 

It dried this in oven of 80 deg C, thermal processing did, after 
the crystallization , with single screw extruder which mounts 
T-die with temperature condition of 1 50 -200 deg C it cooled 
polymer with casting roll of extrusion. 35 deg C, acquired 
undrawn sheet of average thickness 1.5 mm. 
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tZo 

SltH^T, 60degC(D^D-;UCT, ft* 2.5 
»-CME3#U f>^H:t, 70 deg C 

13OdegC0>SJ£T% 30&IHHM& 



[0042] 
HS60I] 2-7 

HflM*! 2-7 T-SfcHS^TtfijT-B-D # 100 

E**JP*. SHIM i fcHflta>*sa=Tflj|£ 



Sp-b*:^^-? CR60-21 ->y*[g 

**iU'>^ a cra«*^77"f ma 

«:ACE-25], **UX±I*t^If(j*) 
SSL ftA«:NN *^-y>^7U-). *JU?«±* 
;U£l*(ft)St Sq D n =8:LMS-200)T?fc-5. 



[0043] 

8-16 

33904 1-4 ■C»fc«.ll*5|i , J7-A~D & 100 



«a*:$-f<-* CR58-2X v'J^CS 

±vy *>Tfc*(«i)«. »a*:-y--ry->7X * 

«:NCC45), **'JX±I*t'J>I*{») 
8. *fi*:NN **«J>^U— X *;i^W±* 
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Continuing, with hot roll of 60 deg C, longitudinal draw it did 
with the draw ratio 2. 5 times, next, with tenter , with 
temperature of 70 deg C transverse drawing didwith draw 
ratio 2. 5 times, furthermore, inside tenter with temperature of 
1 30 deg C, 30 second thermal processing later, cooled under 
tension, acquired drawn film of windurx average thickness 
200 ;mu m with winder . 

variance, tensile strength and fold resistance strength of 
thickness of drawn film which itacquires are measured due to 
above-mentioned method , result isshown in {Table 1 }. 

[0042] 

Working Example 2-7 

lactic acid polymer composition was produced with method 
which is similar to the blended amount adding and Working 
Example 1 which show each inorganic filler in {Table 1 } 
vis-a-vis lactic acid polymer B-D each 100 parts by weight 
which are acquired with preparation example 2-7. 

inorganic filler which it uses, titanium dioxide {Ishihara 
Sangyo K.K. (DB 69-428-8788 ) make, tradename: Tipaque 
CR60-2 }, silica {Fuji Silysia Chemical Ltd. (DB 
69-074-5500 ) make, tradename: Silysia }, calcium carbonate 
{Dowa cull fine Ltd. make, tradename: ACE-25 }, the kaolin 
{Tsuchiya Kaolin Ind. Ltd. (DB 69-071-2344 ) industry Ltd. 
make, tradename :NNkaol in clay }, is talc {Fuji Talc industry 
Ltd. make and tradename :LMS-200 }. 

drawn film was acquired with draw ratio which with method 
which issimilar to Working Example 1 making use of lactic 
acid polymer composition which it acquirers shown in 
{Table 1 }. 

tensile strength and fold resistance strength of drawn film 
which it acquires aremeasured due to above-mentioned 
method , result is shown in the{Table 1 }. 

[0043] 

Working Example 8-16 

lactic acid polymer composition was produced with method 
which is similar to each inorganic filler and blended amount 
adding and Working Example 1 which show each lubricant in 
the{Table 1 } vis-a-vis lactic acid polymer A-D each 100 
parts by weight which are acquired with preparation example 
1-4. 

inorganic filler which it uses, titanium dioxide {Ishihara 
Sangyo K.K. (DB 69-428-8788 ) make, tradename: Tipaque 
CR58-2 }, silica {Fuji Silysia Chemical Ltd. (DB 
69-074-5500 ) make, tradename: Silysia }, calcium carbonate 
{Nitto Funka Kogyo Co. Ltd. (DB 69-069-7875 ) Ltd. make, 
tradename:NCC45 }, the kaolin {Tsuchiya Kaolin Ind. Ltd. 
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[Si] 
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(DB 69-071-2344 ) industry Ltd. make, tradename :KN kaolin 
clay }, is talc {Fuji Talc industry Ltd. make and 
tradename:PKP-80 }. 

In addition, lubricant which is used, montan acid wax 
{Hoechst industry Ltd. make and tradename: Hostalub 
WE-4 }, erucic (cis-13 docosenoic ) acid amide {Nippon 
Kasei Ltd. make and tradename: diamond mid- L-200 }, or, is 
calcium hydroxystearate {Kawaken Fine Chemicals Co. Ltd. 
(DB 69-064-3671 ) make, tradename: cs-6 }. 

drawn film was acquired with draw ratio which with method 
which issimilar to Working Example 1 making use of lactic 
acid polymer composition which it acquiresjs shown in 
{Table 1 }. 

tensile strength and fold resistance strength of drawn film 
which it acquires aremeasured due to above-mentioned 
method , result is shown in the{Table 1 }. 

[0044] 

[Table 1] 
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Comparative Example 1-4 

lactic acid polymer composition was acquired with method 
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ttCHN 5-14 
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which is similar to the blended amount adding and Working 
Example 1 which show each inorganic filler in {Table 2 } 
vis-a-vis lactic acid polymer A and B each 1 00 parts by 
weight which are acquired with preparation example 1~2. 

inorganic filler which it uses, zinc oxide {Mitsui Mining and 
Smelting Co. Ltd. (DB 69-053-6685 ) make, tradename: 
European Patent }, magnesium oxide {Kyowa Chemical 
Industry Co. Ltd. (DB 69-068-6670 ) make, tradename: 
Kyowa Mag 150 }, is titanium dioxide {Ishihara Sangyo K.K. 
(DB 69-428-8788 ) make, tradename: Tipaque CR60-2 }. 

drawn film was acquired with draw ratio which with method 
which issimilar to Working Example 1 making use of 
composition which it acquires, isshown in {Table 1 }. 

tensile strength and fold resistance strength of drawn film 
which it acquires aremeasured due to above-mentioned 
method , result is shown in the{ Table 2 }. 

[0046] 

Comparative Example 5-14 

lactic acid polymer composition was produced with method 
which is similar to each inorganic filler and blended amount 
adding and Working Example 1 which show each lubricant in 
the {Table 2 } vis-a-vis lactic acid polymer A~D each 100 
parts by weight which are acquired with preparation example 
1-4. 

inorganic filler which it uses, titanium dioxide {Ishihara 
Sangyo K.K. (DB 69-428-8788 ) make, tradename :TTO-55 > 
Tipaque CR60-2 }, barium sulfate {Sakai Chemical Industry 
Co. Ltd. (DB 69-056-5684 ) make, tradename: BA RIFINEB 
F-10* precipitated barium sulfate special products }, talc 
{Fuji Talc industry Ltd. make and tradename:LMS-300 x 
NK-48 }, the silica {Fuji Silysia Chemical Ltd. (DB 
69-074-5500 ) make, tradename: Silysia 470 }, calcium 
carbonate {Nitto Funka Kogyo Co. Ltd. (DB 69-069-7875 ) 
Ltd. make, tradename:SS30 }, is kaolin {Tsuchiya Kaolin Ind. 
Ltd. (DB 69-071-2344 ) industry Ltd. make, 
tradename :NNkaolin clay }. 

drawn film was acquired with draw ratio which with method 
which issimilar to Working Example 1 making use of lactic 
acid polymer composition which it acquires,is shown in 
{Table 2}. 

tensile strength and fold resistance strength of drawn film 
which it acquires aremeasured due to above-mentioned 
method , result is shown in the {Table 2 }. 

[0047] 

Comparative Example 1 5 

With blended amount adding and twin-screw mixing extruder 
which show titanium dioxide {Ishihara Sangyo K.K. (DB 
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CR60-2]£ (£ 2)lc**E£*ftI;L 2 «fi 
S»flia«|CT 170-210 deg C0v'J>$f-S 
SlwTiSiaflaSU *U?HtLfc. 

SSlCT 15(K200 deg C (DSKftftlCTflttU 
35 deg C O+^f-f — ;ucx;fripu ¥ 
i^H * 200 /i m <D*Sfa?-< ^UASSfco 

[0048] 
[ft 2] 



69-428-8788 ) make, tradename: Tipaque CR60-2 } in {Table 
2 } making use of lactic acid polymer powder B which is 
acquired with preparation example 2, the melt extrusion it did 
with cylinder temperature of 170 - 210 deg C, pelletizing did. 

This in oven, drying and thermal processing it did, after 
crystallization , with single screw extruder which mounts 
T-die with temperature condition of 1 50 - 200 deg C itcooled 
polymer with casting roll of extrusion. 35 deg C, acquired 
undrawn film of average thickness 200 ;mu m. 

tensile strength and fold resistance strength of undrawn film 
which it acquires aremeasured due to above-mentioned 
method , result is shown in the{Table 2 }. 

[0048] 

[Table 2] 
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[0049] 

[Effects of the Invention] 

lactic acid polymer drawn film of this invention it 
disassembles under natural environment not only,has 
mechanical strength, durability etc which is superior. 

Those characteristic one step are superior with inorganic filler 
by jointly using the lubricant, furthermore, become something 
where also thickness precision is superior. 



Page 21 Paterra Instant MT Machine Translation 



JP1997208817A 

mix. *mwo>m.M%?\'w- : &to7j)i'A 
it. taw Ka-K*©**?* j^vm. m 



1997-8-12 

Therefore, widely it can utilize lactic acid polymer drawn film 
of this invention, inin prepaid card or other various film 
materiak laminated materiak packaging material etc etc. 

In addition, because even with when it is abolished after using 
andunder natural environment relatively it disassembles 
rapidly in carbon dioxide gas andwater, there are not times 
when compilation it does as waste. 
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